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(54) WINDING APPARATUS 



(71) We, MASCHINENFABRIK RIETER 
A.G., a body corporate organised under the 
laws of Switzerland, of Winterthur, Switzer- 
land, do hereby declare the invention for 
5 which we pray that a patent may be granted 
to us and the method by which it is to be 
performed to be particularly described in and 
by the following statement : — 

This invention relates to a winding appar- 
10 atus arranged automatically to change wound 
packages and provided with means for com- 
pensating thread tension variations during tht 
package change. Such devices are used par- 
ticularly in the spin-draw-winding process in 

15 the man-made fibre industry, in which pro- 
cess continuity of the thread take-up from 
the spinnerets must be maintained, and waste 
thread generated during the change from 
a full package to an empty tube should be 

20 kept to a minimum. 

Winding apparatus is already known in 
which an automatic package change device 
automatically transferring the thread ensures 
continuity of the thread take-up. In these 

25 known devices, two package tubes are pro- 
vided each being arranged on a chunk on a 
rotatable and movable arm. These arms alter- 
nately press the winding packages against a 
friction drive drum transferring the thread 

30 delivered by the thread traversing device to 
the winding package. During the package 
change, the movable supporting arm is 
pivoted and is moved in such manner that, 
for a short time, the full package as well as 

35 the empty package tube contact the friction 
drive drum so that the empty package tube 
is accelerated while the full package is still 
driven. For transferring the thread to the 
empty package tube, the supporting arm is 

40 pivoted further and is lifted off the friction 
drive drum so that this package is slowed 
down. During the thread transfer time span, 
however short, during which the full package 
is not driven any more and the empty tube 

45 takes up the transferred thread in reserve 
windings for which the thread is not traversed, 
the thread tension can deviate for a short 
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moment; this results in a different thread 
quality during this moment, or the thread 
tension can drop to zero, so that the danger 50 
of lap formation and of defective thread trans- 
fer arises. 

According to the invention, there is pro- 
vided a winding apparatus comprising a -fric- 
tion drive drum for driving two package tubes 55 
which can alternately be brought into contact 
with the friction drive drum, chucks on- which 
package tubes can be placed, a rotatable and 
fixable support arm on which the chunks are 
arranged, the arm being rotatable into a posi- 60 
tion for replacing the full package and into 
a position in which a package tube can con- 
tact the friction drive drum, a thread deflect- 
ing device for compensating for thread ten- 
sion variations during the package change, the 65 
thread deflecting device being mounted on a 
movable support, and means for generating 
a force, which is applied to the support. 

The movable support can be a lever arm 
supported pivotably about a pivoting axis 70 
with means for generating a rotational 
moment in the lever, or a sliding element 
displaceable along a guide. The means for 
generating a rotational moment preferably 
consists of at least two means which comple- 75 
ment each other in dependence on the posi- 
tion of the lever arm. 

In the accompany drawings: 

Fig. 1 is a side view of a winding appar- 
atus provided with a lever arm for compen- 80 
sating the thread tension variations during a 
thread winding process, 

Fig. 2 is a lever arm provided with, two 
thread deflecting means, and 

Figures 3 to 21 illustrate further alternative 85 
design examples of means for compensating 
the thread tension variations. 

As illustrated in Fig. 1, a support table 3 
is slidably supported by parallel rods 1 and 
2 rigidly connected to a frame and supports 90 
a shaft 4 on which is arranged an arm 5 pro- 
vided with two chucks 6 and 7. The arm 5 
is^ pivotable counterclockwise. During the 
winding process a fixing pin 8 prevents the 



movem «* of me arm 5 and releases 
the a rm 5 for the packing change. A package 
9 as driven by a friction drive drum 10 wSch 
it contacts. A thread traversuigguMe llrf a 
5 rraversingdeWce 12 guMesTmreadia I which 

S-ST tt l by ? e friction ^ drum loS 
^nsferred to the package 9. A Cl 4 s l 

Sever ^ {?? ? 6 0 ° a .P™ting axle l£ 
10 ^ ^ ^ 16 being provided wim a thread 
J? H ^ V a movable S t 
2n ThSL J 8115 ** 8 thread 13 to a roll 
20. The thread tension of the thread 13 run- 

lolw 6 r ° U 20 OW0 * e Action dZt 
15 16 Pt COnstant fa y means of the leverarm 

tiae™^^ 6 18 ^ releasing 
Skif?^ bythefcangpn, 8 and moving the 

pivoted further counterclockwise tfcL fi.li 
?0 C ^^\ Mt H° ffmef ^driSdrS 

ferA^fl ^ ^ packa 8 e 9 bein l rotated 
5?EL^ y - by - ltS I « atfao » 1 momentum As 
30 f£„ ■ 5 o ,s - P lvote d still further until the 
£HK.\? ^ on theriae o! 

^,^rJ? ackage 9 ' 111 *e winding posrf- 
™?J f S e Package, the thread 13 X- 

P^tetnwntog device 12 is transferred 

£*^ ge 9 , to empty tube 22, on which 

rt^ia? 5 ! ^ upon re-insertion of the 
• ™»7 ™- ?° ^wnong device 12 the 

45 JSES 11 16 Provided wXL meant 

«3 generating a rotational moment, 8f TrS 
with a thread deflecting device if and ^Sh 

lever arm 16 until the lever arm position cor- 

50 ^S d ^ to . me tension P and to me 

50 desired pivoting range of the lever arm 16 

Fig. 2 illustrates a lever arm 21 with a 

£^ 1 HT g . a * fc !, 22 Provided with mo 
thread deflecting devices 23 and 24 witha 

55 2?£mP Md ^V^ eaddefle orhVgde7i^ 
33 26 rigidly connected to a machine frame/W 

^ ^-tion^esTe^urf 
pose of forming a larger thread reserve 
between the roll 20 and" the frktion^S 

60 «£»SFTJ to 15 > alternative design 
examples of the means generating a Tot£ 
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Jj^f m two or more mutually assisting 
means either by increasing or prolonging 

ST dy ^ Step ste P or continuously the 
forces and/or the lever arm distance of the 
means as the lever arm is increasSpiVoS 70 
in the direction ol : pivoting cSSSS ? ° 

reC °° n of . me mread tension. In 
manner an increasingly adapted action of the 

bfSS 130115 / ™ adonal momentum can 
tif, 38 desired ^ so that increasing 75 
thread tensions can be compensated. E 

9r ™ lg 77 ^ ustra ^ es ^ frame 14 with a lever 
arm 27 pivotably supported on an axle 28 
thfe* deflecti ?g device 29, a weight 30 
shiftebly arranged on the lever am 27 con- fin 
nected by a cable 33 with a weight^ 
Sg *^ P^tform 35. Under noS 
thread tension conditions, the lever arm 27 
pivots within the range in whichme^ St 
30 generating a rotational moment is effective 85 
L^ C IeVC f arm ?7 is pivoted considerably 
counterclockwise due to a sharp increase £ 

S 1 m ^ e 13 > «*» cable^sT ten? 

In this manner, the rotational moment act- 9 ° 
Bmnonnf' lever arm 27 is increased by tiris 
amount and counteracts the additional thread 

Kg. 4 illustrates an alternative desien o<; 
example to the one shown in Fig 3 iTmar 
arrangement, a weight 31 is slidabty arSrS 
eWntff,^ 11 27 mdepeudently^S^ 
element 32 also arranged on the lever arm 27 
and connected with the cable 33. , 00 
„ ™ HL 5 dlustratjes a cross-section of the lever 
™ 2 Z, TO * a weight 31 and a slidabk ele- 
ment 32 with a cable 33. 

urrn'kx 6 ^F 3 ** frame 14 with a lever 
arm 36 pivotably arranged on a pivoting axle 
l 7 ™* a mread deflecting device 38, alylm! 105 
dncal cable dram 39 connected to the tever 
arm 36. A cable 40 is wrapped on the drum 

lo^T^ 41 fe , "P«S from me Sbfe 
40 and is connected by another cable 42 with n« 
a weight 43 loosdy placed im^pbtform 44 110 

thi? n0rmal th / ead ^o 11 conditions in 
dus arrangement also, only the weight 41 is 

mn£Z* V ^f™ "* generating a rotational 
moment. If the thread tension increases n* 

SSl"JS. ,i !i ( ? ,s 42 is tensioned and 
^Z ^Kf ¥ lifted - The rotational moment 
acting on the lever arm 36 is thus increased 
by this amount. 

W« Fig -^ * e frame 14 is shown with a U ° 

Sfi1 m w1rh Pi : 0 S bly / r ^ ged on a Noting 
axie 46, with a thread deflecting device 47 

kver^^il-^ 48 cormecfed wi& the 
I weighTsO 5 ' ^ ^ 48 * C0 ~o to 125 
Within the range of noma! thread tensions 
oylindrical portion of the dnun 48 
(which has a radius r) is effective as = T™! 
am length of the rotational moment^be 130 
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generated together with the weight 50, if the 
lever arm 45 pivots further counterclockwise 
the cable 49 is taken: up by the curved ele- 
ment 51 the effective lever arm length 
5 generating the rotational moment thus being 
increased to a maximum length a. The rota- 
tional momentum acting on the lever arm 45 
can thus be increased without the use of an 
additional weight. 

10 Fig. 8 illustrates the frame 14 with a lever 
arm 52 pivotably arranged on a pivoting 
axle 53, a thread deflecting device 54 and a 
cable drum 55 connected with the lever arm 
52. The drum 55 is connected by a cable 

15 56 to a weight 57. 

In contrast to the cable drum 51 shown in 
Fig. 7, the cable drum 55 is provided with a 
curve of variable radius (also effective within 
the normal range of thread tensions) indicated 

20 by the distances W, b2 9 b3 and b4 resulting 
between the rotational axis and the tangential 
contacting point of the cable 56, where 
bl<b2<b3<:b4. In this manner also, a 
decrease of the rotational -moment can be 

25 effected as the thread tension decreases or as 
the lever arm 52 increasingly pivots clock- 
wise, or vice versa. 

Fig. 9 shows the frame 14 with a lever 
arm 59 pivotably arranged on a fixed pivot- 

30 ing axle 60, a thread deflecting device 61, a 
spiral spring €2 having an outer end connec- 
ted to a pin 63 and an inner end connected 
to lever arm 59, another spiral spring 64 
having an inner end connected to the lever 

35 arm 59 and the outer end provided with a 
hook 65 . The spring 62 overcomes the 
influence of the lever arm 50 with the thread 
deflecting device 61 and also generates the 
rotational moment compensating the thread 

40 tension within the normal range of thread 
tensions. If the thread tension increases 
strongly and if, therefore, the lever arm 59 is 
strongly pivoted counterclockwise. The hook 
65 of the spring 64 the inner end of which 

45 is also connected with the lever arm 59 takes 
hold on the pin 63 so that the additional 
rotational moment generated by the action of 
the spring 64 counteracts the increased thread 
tension. 

50 In Fig. 10 3 a lever arm 67 is pivotably 
arranged on a pivoting axle 66 provided with 
a thread deflecting device 68, the weight of 
the arm is balanced by a weight 69 sHdably 
arranged on the lever arm 67. The inner end 

55 of a spiral spring 70 is connected with the 
lever arm 67 and the outer end is connected 
with the pin 71. The spring 70 and die weight 
69 generates the rotational moment needed 
within the normal range of thread tensions. 

60 Strong increases in thread tension are com- 
pensated by the rotational moment generated 
additional by the spiral spring 72, the inner 
end of which also is connected to the lever 
arm 67, after the hook 73 has taken hold on 

65 the pin 71. 



Fig. 11 illustrates the frame 14 with a lever 
arm 74 pivotably arranged on a fixed pivoting 
axle 75. The arm 74 is provided with a thread 
deflecting device 76. A cable drum 77 is con- 
nected with the lever arm 74. A tension 70 
spring 78 has a lower end connected via a 
platform 79, with the frame 14 an upper end 
connected, via a cable 80, with the cable drum 
77. Another tension spring 81 has an upper 
end connected via a platform 82 with the 75 
frame 14 and a lower end connected via a 
string 83, with the drum 77. The tension 
springs 78 and 81 respectively have the same 
function as the spiral springs 62 and 64 res- 
pectively shown in Fig. 9. The cable 83 hangs 80 
loosely below the capstan 77 in this arrange- 
ment and after further counterclockwise pivot- 
ing of the lever arm 74, caused by strong 
increases in thread tension, tightly contacts 
the drum 77 and tensions the tension sorine: 85 
81. ^ 

Fig. 12 illustrates an alternative arrange- 
ment to the one shown in Fig. 11. In this 
arrangement, only the tension spring with the 
cable 80 acts on the drum 77. 90 

Fig. 13 illustrates the frame 14 with the 
platforms 79 and 82, a lever arm 84 pivotably 
arranged on a pivoting axle 85, a thread 
deflecting device 86, a cable drum 87 connec- 
ted with the lever arm 84, and tension springs 95 
90 and 91 respectively. One end of each 
spring is connected with the platform 79 and 
82 and the other end spring is connected by 
cables 88 and 89 respectively with the drum' 
87. • 100 

The tension springs 90 and 91 have essen- 
tially the same function as the springs 78 and 
81 shown in Fig. 11. The cable drum 87 on 
the other hand has an analogous function to 
the one of the drum 55 shown in Fig. 8, i,e. 105 
owing to the variable radius indicated by the 
distances CI, C2, C3 and C4 between the 
rotation axis and the tangential contacting 
point of the cables 88 and 89 respectively 
the rotational moment is varied in the same 110 
sense as described with reference to Fig. 8, 
where C1<C2<C3<C4. 

The use of a curved cam disc in this 
arrangement offers the possibility of compen- 
sating or adjusting the spring characteristics 115 
and thus of controlling the characteristics of 
the rotational moment. 

Fig. 14 illustrates a cable drum 92 connec- 
ted with the lever arm 84. A cable 93 is 
wrapped on the drum 92 and is connected to 120 
a weight 94. The other characteristics of this 
arrangement are the same as shown in Fig. 
13. Th drum 92 has essentially the same 
function as the one shown in Fig. 13. The 
characteristics of the rotational moment of the 125 
lever arm 84 within the range of normal 
thread tensions are deterrnined by the weight 
94 as well as the right half of the drum '92 
and in the range of strongly increasing thread 
tensions additionally is determined by the 130 
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spring ,91 as well as the left half of the drum 

ll F 1? lh « a fre ,e ? tS accor dhig to Figures 
11, 12, 13 and 14 the additional possibility 
Sffi" described with reference to Kg! 
84 ~ I , corresponding lever arms 74 and 
rilT ^ that the lever arm with 

fril^E* ****** de ^e is provided wi* 
10 ffllfSi^ corresponding to the weight 

S^A^T*? ^ Weights °* me ann 
and the thread deflecting device. Also, the 
drums are not limited to the shapes illustrated! 
all curves suitable for controlling the charac- 
15 iMe? rotational moment being, feas- 

«,!^ g 6< 15 *5? strate s » frame 95 with guide 
rails 96 guiding a slidable element 98 con- 
nected with one end of a tension spring 99, 
20 ****** end of the spring being connected 

SSf™L° n A V ? UCa a ra P stai1 100 is rotatably 
SSSf^ « ! ^ er J aim 101 Prided with a 
thread deflecnng device 102 is rigidly con- 

25 &e ^ A ^S** 104 ^ sut 

P^ 6 ? ^ a cable 103 which is wrapped 
around the drum- 100. ^ 

fJ^T^ 6 fl ^ 1Strates „ thc ^read being trans- 
ferred from draw rolls 19 and 20 te a thread 

30 df,V?Tn<; de ? iCe 10S - ^ ^read deflect 
device 105 is supported by a sliding ele- 
ment 106, which is slidably arranged In ^ 
guide rails 107 of the fraie 108? A weignt 
110 suspended from a cable 109 connected 

35 *e ^ment 106 tends to move the ele- 
S^ 106 u Pward against the action of the 
diread tension actmg on die thread deflectine 
^ At * e . U PP« Part of the fSSf 
108 die string 109 is deflected by means of a 

40 * Fi I* i 7 mustrates the thread 13 being trans- 
ferred from draw rolls 19 and 20 to two 
thread deflecting devices 112 and 113 rieidlv 
mounted on the frame and to a thread 
deflecting device supported by a sliding ele- 

45 ™*X H6. The sliding element 116 fcsM- 
ably arranged on the guide rails 114 of the 
r S ae }£■ A wei Shf 117 is suspended from a 
cable 109 connected to die sliding element 

50 Figures 18 to 21 illustrates alternative 

JS, £ eat3 j? \ force °PP osin & the thread 
S 18 shows a weight ' 118 sus- 

pended from a cable 109, when weight 118 
tafang care of the tension of thread 13 
within the normal range of thread tensions, 
and a second weight 119 being placed on a 
rigid support and connected via a cable 120 

& ffi£f 118 - The second ^ ht H9 

60 aJzZ? °f ^ e . SU PP°" only if the thread 
60 deflecting device is pulled into the range of a 
strongly increasing thread tension, i.e is 
Pulled towards the lever end of die guide 

fii A iB h ^ ffl , us . trates a tension spring 121, one 
65 end of which is connected with the cable 109 



and the other end of which is connected with 

teZn^ffihS^ 1 "*» ^ ° f * e 
» f lg i 2 0 iilus.trates a tension spring 122 one 
end of which is connected with Sable ?09 70 

wri^^,°^ wUAfero ^^waha 
weight 123 placed on a rigid support The 

n?X n * pi ^ g 1 i 22 ^ of d?e ?ensi?n 

of the thread 13 within the range of nrnrn^ 
thread tension. As the thread tension LcrS 75 
strongly the weight 123 is lifted off bTthe 
tensioned spring 122. 
Fig. 21 illustrates' a tension spring 124 is 

UsZ^^ W ^ spring 
125 and the other end with the cable 109 and 80 
in turn is connected with a rigid support aS 
» subsranaally expanded if die thread S 
sion strongly increases. Icrl 
The apparatus is not limited to the down- 
ward thread path which is illustrated K 85 
arrangement in which the wkfede™,^ 
are located above the drawm^SenTsTch 
as draw rolls, etc., the thread ^tifwouH 
" PWartU yV and if die lever arn? * 2 
placed at an angle or if the position of the oo 
gmde raus is altered, any lateral direction of 
the thread path is possible. 

of dSw^^^f C ^ Ckwise Pitting action 
2Jrf lever arm can be secured against over- 
pivotmg to the side of negativd Taction bv 05 
means of a fixed or elastic stop. by 95 

Fnrw-A advanta g e s of the apparatus illustrated 
»r compensating thread tension are- 

eoS mSacnie^ 8 eCOnomi «% advantag- 
tiom f3St Pr0 ^ lem - frce function in opera- 10 ° 



WHAT WE CLAIM IS: — 

j .wmding apparatus comprising a fric- 
dnve drum for driving two package ios 
tubes which can alternately be brought info 
contact with the friction drive 

P « ^ mbes Can fa e placed; a roti 
table and fixable support arm on which the 
chucks are arranged, the arm being rotatable 110 
into a position for replacing the fun pactaa 
and mm a position in which a package mle 
can contact the friction drive dnnJTaaSd 
deflectmg device for compensatingfor thread 
tension variations during the package change, 115 

the thread deflectmg device Ixang 6 mounted 
on a movable support, and means for geS- 
ing a force which is applied to the support 
z. An apparatus according to Claim 1 

stono^ ^Pri^ a leveTarm 120 

supported on a frame and the mean.! fivr 

ufti^t 6 a f ° rce ^^tationSLS 
to the lever arm, the lever arm being pivot- 
ably mounted on a pivot axle 

3, An apparatus according to Claim 2 191 
wheremdie pivot axle is Sy arranS £ 125 

4. An apparatus according to Claim 2, 
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wherein the pivot axle is slidable in the 
frame. 

5. An apparatus according to Claim 4, 
wherein the pivot axle is supported in a slid- 

5 able element. 

6. An apparatus according to Claim 5, 
wherein the sliding element is suspended 
from a tension spring connected to the frame. 

7. An apparatus according to Claim 2, 
10 wherein the means generating a rotational 

moment consist of at least two means which 
complement each other in dependence on the 
position of the lever arm. 

8. An apparatus according to claim 2, 
15 wherein the means for generating a rota- 
tional momentum is so arranged that the 
moment it applies to the arm differs accord- 
ing to the position of the lever arm. 

9. An apparatus according to claim 2, 
20 wherein the means for generating a rotational 

moment is a weight acting on the lever arm. 

10. An apparatus according to claim 9, 
wherein the weight is slidable on the lever 
arm. 

25 11. An apparatus according to claim 9, 
wherein a further weight placed on a platform 
and liftable according to the lever arm posi- 
tion is connected with the weight. 

12. An apparatus according to claim 9, 

30 wherein a further weight placed on a plat- 
form and liftable according to the position of 
the lever arm is connected by a cable with 
an element slidable independently of the 
weight on the lever arm. 

35 13. An apparatus according to claim 2, 
wherein the means generating a rotational 
moment comprise a means of generating a 
force acting on a cable drum connected with 
the arm. 

40 14. An apparatus according to claim 13, 
wherein the means of generating a force com- 
prise a weight suspended from a cable wrap- 
ped around the cable drum. 

15. An apparatus according to claim 14 

45 wherein the means of generating a force com- 
prise a further weight placed on a platform 
and liftable according to the lever arm posi- 
tion, the further weight being connected with 
the weight via a cable. 

50 16. An apparatus according to claim 13 a 
wherein the means of generating a force is a 
tension spring one end of which is connected 
to the frame and the other end of which is 
connected to a cable wrapped around the cable 

55 drum. 

17. An apparatus according to claim 13 
wherein the means of generating a force are 
two springs one end of each being connected 
to the frame and the other end of each being 

60 connected to a cable wrapped around the 
cable drum. 

18: An apparatus according to claim 13, 
wherein the means of generating a force are 
a weight and a spring, the weight being sus- 

65 pended from a cable wrapped around the 



cable drum, and the spring being connected 
at one end to the frame and on the other 
end with a cable wrapped around the cable 
drum. 

19. An apparatus according to claim 13, 70 
wherein the periphery of the cable drum is 
circular. 

20. An apparatus according to claim 13 
wherein the periphery of the cable drum is 
divided into a zone of constant radius a^d into 75 
a zone of a radius increasing to a desired 
maximum. 

21. An apparatus according to claim 13 5 
wherein the periphery of the cable drum is 
divided into a zone over which the radius 80 
increases and into a zone over which the 
radius increases on an appreciably greater rate 

up to a maximum. 

22. An apparatus according to claim 2, 
wherein the means for generating a rotational 85 
moment comprise a spiral spring the inner 
end of which is connected with the lever arm 
and the outer end of which is connected with 

the frame. 

23. An apparatus according to claim 22, 90 
wherein the means for generating a rotational 
moment comprise a second spiral spring the 
inner end of which is connected with the lever 
arm and the outer end of which is so posi- 
tioned as to contact the frame after a given 95 
pivoting movement of the lever arm. 

24. An apparatus according to claim 2 
wherein the lever arm is itself balanced with 
respect to its own weight. 

25. ^ An apparatus according to claim x } iqq 
wherein the movable support comprises an 
element slideably movable on a fixed guide 

rail. 

26. An apparatus according to claim 25, 
wherein the sliding element is connected with 105 
the force generating means by a cable. 

27. An apparatus according to claim 26, 
wherein the cable passes over a deflecting 
roll. 

28. An apparatus according to claim 25, no 
wherein the force generating means comprises 

a plurality of means which assist one another 
according to the position of the sliding ele- 
ment. 

29. An apparatus according to claim 25, 115 
wherein the force applied by the force genera- 
ting means differs according to the position 

of the sliding element. 

30. An apparatus according to claim 29, 
wherein the force applied by the force genera- 120 
ting means increases as the thread tension 

also increases. 

31. An apparatus according to claim 26, 
wherein the force generating means comprises 

a weight suspended from a cable. 125 

32. An apparatus according to claim 31, 
wherein the force generating means com- 
prises a further weight placed on a rigid sup- 
port and connected via a cable with the weight 
suspended from the cable. 130 
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34; An apparatus according, to claim 
whereni the force general? nLnTaW ^ 
spnng and a weighty the spgng Wn/£ * 
nected on one end with the rahS. ,JT g , n 
odoer end CS^^^ 
placed on a ngid support. 3 WClgilt 

». An apparatus according to claim 
when*, the force, generating %SJ^ 5 



spripgs connected together ar one ^ 
ted at it. other end to a fa7poi^ g 0DaX ' 
panyiag drawings reter »« to the accom- 

EI^KINGTON AND HFE 
Charter^ Patent Agents, 
^^bom House, 
52/54 High Bottom! 
Agents for t he. Applicants. 
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